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Infrered Technology in Cosmos
by
A, Sergeyev
I work at a plant and study in preperatiaon for entry into the :olytechnicum,
Recently I have been hearing about the use of infrared radiation in the investigatiom
of the cosros, Flease give me some more details about it

Requested by A.Verstkin
ilgchandic,@rinding machine operator

Vladimir,

To speak about infrared technologye means to touch upon the most variegated ase
pects of science, industry and agriculture, culture, military science, It is a field
connected with the utilization of infrared radiation energy. Discovered more than
150 years ago, infrared rays remained for quite a long time dormant until tkey finally
found practical eprlicetiun, and only ir the last decade they are being used on broad
scale,

Vhere and how is infrared radiaticn used? The zone of a_ plication of infrared
radiation is iruly lirdtless. In industry with their aid is dried wood pulp,all pos-

paint

sibe lacquerV"'f:oetings on otjects, mchines, details, As is reported in foreign
ress infrared rays in tactical z_ plication are used in the operation of night visi-
bility instruments, heat direction finders, locators and coaxmrnication eand sipnaling
installations for heads of self puiding rockets und ciher equirment, The possibilities
of cmploying infrare. radiation for explaring cowic cpace have risen sharply. These
explorations are carried out by man-rmde Zarth satellites, autamatic intsrplanetary
stations and’by asironamcal means as well,

All rediaticns investicated in noture have an identical electroamagnetic wave

characterictic, Irfrered rays are irvisible, Their waveleagth v.-ies fram 0,76 to
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cevoral mudred mierons o They are cubject to all laws of peaseiricel snd physical
ortiesithey reflect, refract, projapgate rectilinearly, I: phoncwena of interfercnce,
diffracticn =nd polarization dc their wave rropertiec develon. Cptics, intended fer
visible ligkt, may be found to be unsuitable for infrared roys,iurticulerly with a
wavelenath of more thun 3 microns, That ic iy clexments of cptical systems for them
are made of such materisls, es nolten quartz, silicon,germanium, raphire, periclase
and others, baving the neccessary qual itiez,

The process of origination of infrared rzdiction is conected wiik oscillatory
and rctayy nmovements of nolecules of the substence. It m2y stop only at a temperaturve

of sbsclute zero (mirus 273.16 degrees), Consequently, any body having a te@era-
ture avove adbsclute zero, appears to be the source of these rayse

when explaring interplanetary space ‘b€ infrared ray sources, are coxude
devices , srtificial satellites, celestial bodies,surface and atmocphere of the Earth.
And so, the Sun appears to be a colossal scurce of energy, About 77 percent of radia-
tion energy are constituted by the invisible - infrared,

Tae surface and atmosphere of ocur rlanet are heated by the Sun and they in turn
appcar to Le erergy svurces, The Zarth crits into sryece invisibls rays with a basie
wavelength of 11,6 microns,

The integral part of the arieratus utilizing infrared razdiation are receivers or
indicators, They transform radisnt energy into thermel, clectrical, clumical,

In the infrared apperatus, usecd at present time far _studying the cosmcs 4i8
emrloyed besically the the rassive mode of operations In thiz case the apparatus
does not serd out any rcdiation toward the obcerved ob, ct, es it 1s done for example,
in radar technolory,

accerding to foreign press, infrared tecinique can be used in orientation sys-
tems and in controlling the prosition of manemade Zurth satellites in spoce azd also

the determine the altiiude of their orbit, The orientation system includes infrared
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and pyroscopiec feelorse logicel electroaic devices and ccatrol motors, Having
measured the thermel contrest between the surface of the Zarth znd cosmic space,
vith the aid of the feelars is deterrined the local vortical of the satellite,Con=~
irol notors (enzinss), creating a reactive forece turn the satellite in order to keep
it under a strictly defined angle relative to the surface of the Earthe
Tnfrared devices are alsc mowated on mnermde Earth satellites sent up for mete-
orological investigations., Carbon dicxide and water vapors, contained in the ate
mosthere, exert a greater effect on temperature and climtepf our planet, and at the
same time act as radiation energy filters between the surface of the Earth and cos-
miec space.
Camponents constituting the atmosphere, sharply absorb infrered radiation in
definite zones of the spectrum or, as it is said, in the infrared part of the spectirum
exist strong absorption bands, There is also a sowcalled "transparency window®, By
measuring infrared radiation in the *transpearency window® is possible to detamine the
temperature of underlying surface = ccntinent or ocean, And this is very importang
for meteorologists and for studying sea currents as well,
It is assumed, that with the eid of infrared technology it will be possible
to measure the temperature at certain altitudes,contzining these or any other compo-
nent parts of the atmosrhere, and possidle also the atmospheric pressure st the sur-
face of the Earth, But all this renires further check up and confirmation, lMeasure-
ment in the infrared part of the spectrum will enzble to determine the thermal bal-
ance of the "Ear theatmosphere® system which i3 also ectrczely importznt for meteoro-
logical purposes,
Investigations are being carried out abroad for the purzoce of creating - infra-
red apraratus fcv}cosn:!.c corm:ication, Quch devices have many properties easily dis-

tinguishing same froar raedio caxmuications
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